Introduction
The study of speed of sound in liquids is an important property from theoretical as well from practical point of view due to the fact that it can provide some thermo-dynamical properties of liquids. The study of sound speed in water becomes still more important due to fact that it exhibits a maximum near 76 0 C. Some empirical relations [1] [2] [3] [4] are available in literature to study the speed of sound in water as a function of temperature but no model or theory is available so far. Though, a model [5] [6] is available to study the pressure dependence of speed of sound in liquids. Therefore, the aim of present paper is to study the temperature dependence of speed of sound in water based on two-state theory.
According to two-state theory [7] , water is considered as a mixture of two species-one specie is called open-packed specie resembling with ice structure and the second is called close-packed specie resembling with un-hydrogen bonded water molecules. Both the species are in equilibrium at all temperatures. Mole fraction of open-packed specie will decrease with the rise in temperature due the braking of bonds while the mole fraction of close-packed specie will increase.
Some physical properties of water studied successfully on two-state theory are (i) ultrasonic absorption [8] , (ii) NMR shift [9] , refractive index [10] , dielectric constant [11] and viscosity [12] 
II. Theory
To study the temperature dependence of speed of sound in water based on two-state theory, we write the relation as V=X 0 V 0 + X C V C (1) Where X 0 and V 0 represent the mole fraction and speed of sound of open-packed specie, respectively, whereas X C and V C are the same quantities for close-packed specie. Further, to obtain the values of V 0 and V C, we write the relations as
Where A, B, C and D are temperature independent parameters and T is in K. Thus, eq. (1) can be expressed as 
III. Calculations and Discussions
Knowing the values of X 0 and T, eq (4) Table 2 . A comparison between the computed values and the experimental data is also reported in Fig 1. It is evident from Table 2 and Fig 1 that Further, it is evident from Table 2 that the value of V 0 is increasing whereas the value of V C is decreasing with rise in temperature and this might has given a maximum. 
